The propensity for gene amplification: a comparison of protocols, cell lines, and selection agents.
We have studied cell lines of rodent and human origin for their propensity to become resistant to antifolates (methotrexate, trimetrexate), phosphonacetyl-L-aspartate (PALA), and colcemid, resistances associated with amplification of the DHFR, CAD, and MDR1 genes, respectively. We have employed two different methods: (1) a shallow step-wise selection protocol, where time to attain specified resistance is the quantitative measure, (2) the frequency of resistant colonies at specified drug concentrations. Although there are advantages and disadvantages to both methods, the two methods gave the same relative ranking of cell lines. Striking differences in the propensity for gene amplification (resistance) were found: human cell lines were less prone to amplify genes than Chinese hamster ovary (CHO) cells. This ranking was similar with all of the agents employed. Additionally, we observed that whereas PALA resistance in CHO cells is associated with amplification of the CAD gene, PALA resistance in the two human cell lines studied (HeLaS3 and VA13) was not associated with amplification and/or overexpression of the CAD gene, and thus this resistance to PALA occurs by an unknown mechanism.